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© Process for preparing polyurethane resins colored with Anthraquinone colorants and products 
produced thereby. 
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the colorants of the present Invention are. without limitation, polyethylene oxides, polypropylene oxides, 
polybutylene oxides, polycyclohexene oxides, and polyglyoidols. and block or random copolymers of the 
above. Further, such polymeric units generally have an average molecular weight in the range of from about 
44 to 2500, preferably from about as to about 1400. 

The reactive groups Z and Z may be selected from -OH, -NHj, or -SH. These groups are generally 
the terminal hydroxy group of the polyalkylene oxide polymeric unit, and. this is preferred. Alternatively this 
group may be modified synthetically to provide other reactive groups, such as amino or thiol. 

A most preferred reactive colorant for use in the process of the present invention has the formula: 
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anttiraqulnona absorbances at approximately 590 and' 635 nm. When the ratio of tti 
stabilizes at 0.8-0.9, the leuco dyes are oxidized with a gentle air sparge at 70-75 'C. Solid products are 
i isolated by filtration, washed with water, and recrystallized if necessary. Liquid products are isolated by 
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O HN— R 



Ex.* R 


m.p.(°C) 


TOtFanol 


1. CH(CH 3 ) 2 


179-180° 


60.0 


2. CH(CH 3 )CHjCH 3 


155-158° 


60.3 


3. CH 3 ; CH 2CH2 0H (mixed) 


164-167° 


64.2 


4. CHjCHjOH 


242-244° 


58.0 


5. CH(CH 3 )CH 2 0H 


224-226° 


54.0 


6. CH(CH 2 CH 3 )CH 2 OH 


208-210° 


50.8 


7. CH 2 CH 2 CH 2 (0CH 2 CHj 2 0H 


48-55<C 


29.8 


8. CH(CH 3 )CH 2 [0CH(CH 3 )CH 2 ][0CH 2 CH 2 ] 4 0-nB 4 


Liquid 


18.6 


9. CH(CH 3 )CH 2 [0CH(CH 3 )CH 2 ] 2 [0CH 2 CHj] 4 0CH 3 


Liquid 


16.0 


10. CH(CH 2 CH 3 )CH 2 (0CH 2 CH 2 ) 4 OH 


Liquid 


23.1 


11. CH(CH 2 CH 3 )CH 2 (0CH 2 CH 2 ) 7 jOH 


Liquid 




12. CH(CH 3 )CH 2 [0CH(CH 3 )CH 2 ] 2 OCH 2 CH(OH)CH 2 0H 


Liquid 


13.8 


13. CH(CH 3 )CH 2 [0CH(CH 3 )CH 2 ] 3 OCH 2 ] 3 0CH 2 CH(OH)CHjOH 


Liquid 


19.4 


14. CH(CH 3 )CH 2 [OCH(CH 3 )CH 2 ] 2 [0CH 2 CH 2 ]0CH 2 CH(0H)CH 2 0H 


Liquid 


13.6 


15. CH(CH 3 )CH 2 [OCH(CH 3 )CH 2 ]j[OCH 2 CH 2 ] 4 0CH 2 CH(0H)CH 2 0H 


Liquid 


13.7 



* Absorbance of 1.00 g/1 solution at A max.; all colorants had 
characteristic anthraqulnone spectra with A max between 633 
and 645 nm. 



EXAMPLE 16 

This example illustrates the use of 1,4-dialkylaminoanthraqulnone colorants for In situ coloration of 
polyurethane, and shows that only the 1 ,4-bls-sec-alkylamino derivatives are stable to the polyurethane 

Each of the colorants from Examplas 1-15 was diluted with the appropriate amount of N-methylpyrol- 
lidone to give a solution color value of 8.0. Solids were dissolved by gentle warming. The diluted colorants 
were then incorporated into polyurethane foams using the following formulation: 
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In which Ri and Ra are independently selected from an alkyl group having from 1 to about 12 carbon 
atoms; X Is -CH2--, a and a' are integers from 1 to about 6, and Y and y' are Independently selected from 
polymeric units of hydroxy alkylenes or alkylene oxide monomers selected from ethylene oxide, propylene 
oxide, butylene oxide, cyclohexene oxide, or glycidol, b and b are Independently either 0 or 1, and Z and 
2' are reactive groups independently selected from -OH, — NHs, or -SH. 

6. The colored resin as defined in claim 5 wherein the resin Is foamed. 

7. The colored resin as defined in claim 5 wherein the coloring agent has the formula: 




i a value of from about 0 to about 40. 



-CH-<x) ; (Y) r Z 



wherein R1 and R2 are independently selected from an alkyl group having from 1 to about 12 carbon atoms; 
X is -CH2-, a and a' are integers from 1 to about 6, and Y and Y are Independently selected from 
polymeric units of hydroxy alkylenes or alkyleneoxide monomers selected from ethyleneoxide, propylene 
oxide, butylene oxide, cyclohexene oxide, on glycidol, b and b' are 1, and Z and Z are reactive groups 
« independently selected from OH, NHa, or SH. 
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